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Fastest Gasoline Launch in America 


Swift “Automobile of the Lakes,’’ SKims Through the Water With the 
Speed of a Train on Land. 
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SWIFT “AUTOMOBILE OF THE LAKES.” 


Fastest Gasoline Launch in America Built at Syracuse, N. Y.— 
Expected to Make 30 Miles. 


An electric launch of 120 horse power which, it is expected, 
will attain a speed of 30 miles an hour, has just been completed 
by a resident of Buffalo, N. Y. Skimming through the water 
as it does with the speed of a motor car on the boulevards, this 
remarkable boat might well be called “the Automobile of the 
Lakes.” Indeed the boat’s mechanism is not altogether unlike 
that of the modern gasoline automobile and she is just as grace- 
ful and handsome in appearance and far more comfortable when 
in motion. 

The boat was especially designed both in hull and engines for 
a higher speed than has thus far been attained by any American 
gasoline launch. What she is capable of doing when at her best 
is not yet known. 

The Automobile Review says: “In her early trials on the 
river, which is narrow and shallow she made a speed of 23 miles 
and considerably better is expected when she is in her best con- 
dition. The hull is 55 feet over all by 8 feet breadth, and the 
engine has eight cylinders, giving 120 horse power. The launch 
was built at Brewston, on Onondago lake.” 


CURED BY POWERFUL ELECTRIC LIGHTS. 


From all parts of the world lupus patients—persons suffering 
from tuberculosis of the skin—go to Finsen’s institute in Den- 
mark to be cured. The cures effected here are marvelous. Men, 
women and children who enter with loathsome and unsightly 
eruptions of the skin, cancerous forms of consumption, depart 
often without a scar to mark where the disease was located. 


.Despite the protests of the residents the instétute is located in 


the very heart of the fashionable district of Copenhagen. It 
was built by the kingdom of Denmark. The costs for treatment 
are: Danes $18 per month; foreigners $30 per morth. A Dane 
who hasn't the means may have his expenses defrayed by the 
district from which he comes. 

Electric light is the secret of the marvelous cures. A con- 
tributor to the Journal of the American Medical Association 
says: 

“In the amphitheatre you are at once enveloped in an intense 
red glare coming from the electric globes. ‘here are six 22,000- 
candle-power are lights shaded with red paper. They remind 
you very much of piano lamps. Ahout each light patients re- 
cline, each upon an elevated couch. The light is so glaring that 
patients and nurses have to wear dark glasses. Each patient 
requires a separate nurse, for it is necessary to hold continually 
a disc firmly pressed against the face through which the light 
is projected. The tubes that direct the light upon the affected 
surface look very much like telescopes. The purpose of the 
telescopic arrangement is that all the heat rays shall be elimin- 
ated and only the chemical, consisting of blue, violet and ultra- 
violet allowed to pass on. For it appears that they alone possess 
the bacterial power. The exclusion of the yellow and red rays 
is effected by an ingenious combination of lenses together with 
the assistance of water. The treatment consumes one hour. 
ihe power house which furnishes the lights is in the basement 
immediately beneath the operating room.” 


DEVICE TO CLEAN ASPHALT STREETS 


Street Commissioner Woodbury of New York finds that a 
deluge of water will not produce a slippery surface on an 
asphalt street if the street be first cleaned of dirt. He has built 
for cleaning the streets a “squeegee,” a board with a rubber 
veil, such as sailors have used for generations in cleaning ships’ 
decks, only the commissioner draws his by horses. 


MONROE DOCTRINE IS THREATENED. 


Dewey With a Fleet of Forty Powerful Vessels in the Caribbean 
Awaiting Developments. 


Combined forces of Germany and Great Britain have seized 
the Venezuelan fleet to test the Monroe doctrine, and Admiral 


. Dewey, witih a fleet of 40 powerful war vessels, including bat- 


tleships, cruisers, gunboats, and torpedo boats, is quietly floating 
about in the Caribbean Sea awaiting developments. The move- 
ment of the world’s two most powerful marine nations simul- 
taneously and conjointly against the weak, poverty-stricken, war- 
ridden little nation of Venezuela was intended for a far more 
important purpose than the collecticn of the insignificant sum 
of $64,000 owed to subjects of the two nations, and of this 
fact President Roosevelt is aware. The claims of the two 
nations are entirely separate and bear no relation one to the 
other; yet Germany and England had to combine fleets for the 
purpose of enforcing the collection. The real object of the 
combiration, of course, was for the purpose of intimidating the 
United States. It was thought that Uncle Sam would be a 
little loth to assert himself in opposition to two such powerful 
maritime nations. It is all .a well concocted, deep-laid plan 


The Gibraitar of the Caribbean Sea. -Inter Ocean. 


worked out after mature deliberation. It was born of the 
kaiser’s desire to secure a foothold in South America regard- 
less Of the Monroe doctrine, and of England's itching palm and 
disposition to “butt in” wherever there is hope of gaining ter- 
ritory. The plan was discussed and decided on by Kaiser Wil- 
helm and King Edward VII during the kaiser’s recent visit to 
London. 

The Monroe doctrine declares that no European power shall 
extend its territorial possessions on the American continent, 
nor attempt to oppress or contrive in any manner to control the 
destiny of governments whose independence has been acknowl- 
edged by the United States. 

And Admiral Dewey is down there in the Caribbean, not many 
miles away from the scene of hostilities, to see that the doctrine 
holds good. Deep down in the bottom of the tepid oceans there 
now repose many shattered wrecks of once noble vessels that 
have been dashed to destruction against this animated rock of 
the tropical seas. 


Electricity on the elevated roads 4n New York has thrown out 
of service 325 small locomotives which cost over $2,000,000. 


They will be sold cheap and bought by lumbermen and for 
switching about factory yards, etc. 
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POPULAR MECHANICS 


Oil Stones and How 


They Are Made 


Best Stones of the Present Day Dug from 


Since the use of sharp-edged tools began, stones have been 
used for sharpening them. Even before steel came into use 
the stone axe-heads, spears-heads and arrow-points were ground 
down by other stones. The word “whet,” as referring to the 
sharpening of swords and iron tools, occurs several times in 
the Bible. Pliny, more than 1,800 years ago, tells us that the 
best whetstones used in those days came from Crete. This is 
probably the well-known Turkey stone that is yet used exten- 
sively. 

The best natural stones of the present day are the Arkansas 
and Washita. Both come from the Ozark mountains, near Het 
Springs, Ark. They are expensive, the rough rock as it is 
dug from the quarries often selling as high as $2 per pound. 
This same stone was used extensively by the Indians hundreds 
of years before the advent of the white man for the making of 
axes, arrow heads, stone knives, etc. 

The manufacture of oil stones in this day furnishes the 
nucleus for an extensive American enterprise known as the 
Pike Manufacturing company. This company has just estab- 
lished a large factory at Littleton, N. H., about 30 miles 
from their scythestone plant at Pike Station. It is the largest 
oil stone plant in the world. What is known under the gen- 
eral term of oil stones are divided into two clases, the oil stones 
proper and scythestones. We will first describe the manufacture 
of oil stones. 

The quarrying process is a difficult and expensive one, for not 
only is the good rock very scarce (found usually in small pock- 
ets), but its hard and brittle nature renders it impracticable 
to use dynamite or other explosives in any large quantity. It 
is therefore necessary to dig a channel through the rock by 
picks and steel chisels, or drills, then pry the rock loose in small 
pieces. This necessitates a great waste. Over 75 per cent of 
the Washita rock and more than 95 per cent of the Arkansas 
rock is wasted at the quarries. 

The rough rocks are first sawed into slabs under large gang 
saws. The sawing material is sharp quartz sand and crushed 
steel, fed on to the saws by auto- 
matic sand The slabs are 
cut into strips of required width un- 
der a second set of saws a little 
smaller than the first and are finally 


feeds. 


cut into required thicknesses and 
lengths by a third set of gang saws. 
From the saws the stones are 


taken to large cast-iron plates called 
rubbing beds, where they are shaped 
and smoothed by the use of a very 
fine grade of sand. They are then 
passed through several baths for the 
purpose of removing any stains left 
by the sawing or rubbing process in- 
to a dry room, where they -are sub- 
jected to a high temperature until 
thoroughly dried and then passed on 


to the assorting room. Here the 

different grades are very carefully 

separated by skilled expert 

workmen. BIRDS-EYE VIEW OF PIK 
The Arkansas oilstone is so hard 

that the saws when fed with 


the sharpest sand, cut it at the slow rate of about three-fourths 
of an inch in 12 hours running continuously. It requires about 
three weeks to cut a gang bed of rough rock into slabs. About 
40 per cent of the Washita rock and something like 60 per cent 
of the Arkansas rock is wasted in the process of manufacture. 


STATION, 


the Ozark Mountains in ArKansas 


A Washita Stone Quarry in the Ozarks Near Hot Springs 
The manufacture of scythestoaes will be described in the next 
issue. 


SYME, THE INVENTOR OF WATERPROOF. 


The real inventor of waterproof was not Mackintosh of Glas- 
gow, as is generally supposed, but Syme, the great 
surgeon. 


Edinburg 
In 1818 Syme published an article in the Annals of 
Philosophy announcing his discovery of benzine and its solvent 
power of caoutchouc. Having dissolved the rubber Prof. Syme 
relates that he rendered various textures (such as a silk cloak) 
waterproof by brushing with a thin solution. 


‘OKING EA 


Where Oil Stones are Made 


Kerosene will remove rust and finger stains from almost evefy 
kind of goods without injuring the facric. Wash the soiled 
spot in kerosene before the fabric has bees put im soap and water. 


Popular Mechanics “Tells you how to do things.” 
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788 POPULAR 
AUTOMOBILE TO REPAIR TROLLEY LINES. 


The queerest looking automobile ever constructed may be seen 
hurrying along the streets of Paris, when anything breaks down 
on the trolley road. At such times it rushes along at 13 miles 
an hour, but when going over the road for inspection purposes 


Automobile Repair Wagon 


only half this speed is made. It can travel faster than the repair 
wagons drawn by horses, and is already doing the work of two- 
horse equipments. The tower is let down when making a run. 
to half the neight shown in the cut. The Motor Age says: The 
automobile cost $2,500, will carry six men and 3,000 pounds of 
material, and will run 90 miles a day with its 12-horse-power 
gasoline engine. 


LIFE SAVED BY MOTOR BICYCLE. 


A physician in a small English town, being called upon to 
attend a patient with a serious case of lockjaw, found that the 
necessary serum for use in the case could not be obtained from 
the local drug store, says the Motor Age. To get it from 
the nearest supply depot, which was nearly 60 miles away, 
the train connections would take at least 15 hours, while 10 
hours at the extreme would mean certain death for the 
patient, if the serum could not be obtained. A friend of the 
doctor, who owned a motor bicycle, volunteered to go for 
the medicine, and made the round trip in 634 hours, the patient’s 
life being saved thereby. 


Celluloid collars and cuffs should be cleansed with an ink 
eraser and then they can scarcely be distinguished from linen. 


MECHANICS 
FACTS ABOUT THE SOUTH. 


“Facts About the South” is the title of a most interesting and 
valuable pamphlet of 40 pages written by Richard H. Edmonds, 
editor of the Manufacturers’ Record. It covers all the Southern 
resources, natural and industrial, and contains a world of in- 
formation. He says: 

“The South of today is no novel creation. It is the result of 
an evolution. After suffering and prostration it has been re- 
lieved of its great incubus and is becoming more and more able 
to hold its own with other sections in trade and manufactur- 
ing. There is a new South with many of the virtues of the 
old, free from some of its drawbacks. It is looking to the 
future; it is likely to make mistakes occasionally, but it will not 
be saved from them by those persons, on the one hand, who 
would contend that the old South was an absolutely ideal State, 
or by those, on the other, who would divorce progress from 
virtue, patriotism and integrity. The greatness of the old South 
will be the more esteemed as the new South reveals its lineage 
in the happy solution of problems hardly conceived two genera- 
tions ago. 

“It needs but little investigation to show that prior to the war 
the South was fully abreast of the times in all business interests, 
and that the wonderful industrial growth which it has made 
since 1880 has been due mainly to Southern men and Southern 
money. The South heartily welcomes the investment of outside 
capital and the immigration of all good people, regardless of 
their political predilections, but it insists that it shall receive 
from the world the measure of credit to which it is entitled for 
the accomplishments of its own people. In the rehabilitation of 
the South after the war Southern men led the way. Out of the 
darkness that enveloped this section until 1876 they blazed the 
path to prosperity. They built cotton mills and iron furnaces 
and demonstrated the profitableness of these enterprises.” 


CITY OF LIVERPOOL USES AUTOMOBILES IN STREET 
CLEANING. 


England ts away ahead of America when it comes to automo- 
bile wagons for heavy work. In Nottinghamshire alone there 
are 348 heavy freight automobiles, and now the city of Liverpool 
is using motor vehicles in its street cleaning department. These 
wagons are known as “tip-wagons,” a type common over there 
but as yet unknown here. The wagon box holds six cubic yards 
—a large load—and can be dumped from either side of the 
wagon by one operator moving a small lever which causes the 
machinery to do the work. New York City is about to adopt the 
same kind of wagons in its street cleaning department, and 
other American cities may be expected to have tip-wagons be- 
fore long. The expense and time of carting away street refuse 
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TI? WAGON USED BY STREET CLEANING DEPARTMENT OF LIVERPOOL, ENGLAND. 


is reduced fully one-half by this mechanical system. The Auto- 
mobile Review says these wago.1s will displace 1,800 horses in 
New York City alone. 


Melted alum makes a good cement for uniting glass to metal. 
Melt it over the fire in an iron spoon, 
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POPULAR MECHANICS 


Hoists and Their Uses--Part II 


and each connected to a separate central gear wheel. 


hoist. 


the tail rope is wound up and the main rope paid out. 


DOUBLE FRICTION DRUM BALANCED ELECTRIC MINE HOIST. This type of hoist is very simple, compact and efficient. 
Each drum is fitted with a differential band brake and the Hoist is well adapted to a double 
compartment shaft, double track incline, or tail rope haulage system. The friction brake and reversing levers are assembled in a rack at the front of the 
Both drums are loose on the shaft and independent of each other, so that they may be operated independently or be thrown into gear and a double 
The advantage of this hoist for the tail rope system is obvious; as one drum 
being thrown into gear, winds up the main rope, the other drum being out of gear (loose on the shaft) pays out the tail rope. By reversing the motor 
The hoist operates with the minimum amount of friction and wear on the gears. 


compartment shaft operated, one cage going up while the other goes down. 


The drums are narrow 


WIRELESS ELECTRIC TRAINS AND STEAMSHIPS COMING. 


Nicola Tesla Proposes to Draw Power From the Air To Transport 
Passengers Over Sea and Land. 


By Nicola Tesla. 


Editor's note—Mr. Tesla has been working for more than three 
years on the transmission of electrical energy without wires. By 
the inventicn he has completed, it is claimed, he will be able not 
only to send messages for thousands of miles without wires but to 
send ocean liners to Europe and have railroads carry passengers 
100 miles an hour by drawing their power from the air. Mr. Tesla 
has completed a large power house at Wardenclyffe, Long Island, 
and is building others in different parts of the country and one in 
Scotland, between which he proposes to send electric current of 
sufficient voltage to enable steamships and railroads to draw all 
their power. 


By means of the current which will be sent between the dif- 
ferent stations I will be able to draw power for almost any 
purpose. That I will be enabled to get force from which to 
operate railroads and steamships from currents passing through 
the air between power houses is an assured fact. All my ex- 


periments so far have proved successful and I am now devot- 
ing all my time toward getting things on a working basis. 
I have been taking out patents on my inventions on the trans- 


mission of electrical energy without wires for the last three 
years. The whole idea in a nutshell is simply an extension 
of the plans to send wireless telegraph messages. 

We have been sending wireless messages for long distances 
from the Wardenclyffe station for some time, but as to whether 
we are going into the telegraph field on a commercial basis I 
cannot say at present. 


CHANGES ALTERNATING INTO DIRECT CURRENT. 


A device for changing an alternating into a direct current has 
been invented by Profs. C. F. Burgess and C. Hambuechen of 
the University of Wisconsin at Madison, Wis. It is called an 
electrolytic rectifier and consists of aluminum and iron plates 
placed in a bath of fused sodium nitrate. It can be used in 
charging storage batteries in automobiles and other electric 
vehicles. It will be a great saving in the cost of charging auto- 
mobiles, as at present both dynamo and motor are required, 
and the apparatus in use weighs almost ten times as much as 
the device perfected by the Wisconsin professors. 

Before using a furniture cream wring out a cloth from very 


hot water and rub it over the furniture. Then apply the cream 
and a very high polish will obtain which will not fingermark. 
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This Issue 18,000 Copies 


Following is the record of new yearly paid subscribeis received by 
POPULAR MECHANICS during the past month: 


1,054 


Advertisers are invited to examine our books at any time. We tell 
the exact truth about our circulation and have nothing to cover up. 


HOW SLAG CEMENT IS MADE. 


By Edwin C. Eckel, United States Geological Survey. 


Six or eight plants are at present engaged in the manufacture 
of slag cement in the United States, the product for 1901 being 
272,689 barrels. As slags, cooled slowly, are only feebly hydrau- 
lic, the slag used in the manufacture of slag cement, must be 
cooled as suddenly as possible. This is done by bringing the 
slag, as it issues from the furnace, in contact with a jet of cold 
water. This granulates the slag, renders it strongly hydraulic 
and removes most of the sulphur. 

Two plants are engaged in the manufacture of portland cement 
from slag and limestone in the United States. In England, 
blast furnace slag has been somewhat largely employed as an 
adulterant of portland cement. 

Slag, run into molds on issuing from the furnace, furnishes 
blocks which have been used for paving, notably in Philadelphia. 
These slag blocks are very durable, but objectionable because 
of their slipperiness, which in English practice has been over- 
come by the form of the mold used. 


To remove ink stains from boards apply strong vinegar or 
salt of lemon. If this fails scour the boards with sand wet with 
water in which a few drops of oil of vitriol are mixed; then rinse 


with strong soda water. Do not touch the vitriol, for it is a 
corrosive poison. 


ABATEMENT OF SMOKE NUISANCE IN BERLIN. 


Skilled Firemen, Scientific Construction of Boilers and Chim- 
neys and Good Fuel Solve the Problem. 


By Frank H. Mason, United States Consul General at Berlin. 


One of the first things usually noticed by an American trav- 
eler visiting the German capitol for the first time is the apb- 
sence of that cloud of smoke which overhangs so many towns 
and cities in our country. The reason for this lies in three 
facts: The preponderant use of coke and briquettes, which 
are practically smokeless; skillful and scientific construction of 
boiler furnaces and chimneys; and, finally, the high standard 
of skill that is taught and enforced among firemen who stoke 
furnaces with coal for steam and manufacturing purposes. It 
is not every strapping laborer who can shovel coal who is per- 
mitted to stoke a boiler furnace in this country. Before he can 
assume such a charge, he must be taught the theory and prac- 
tice of economical, scientific firing, by which the coal is dis- 
tributed in such manner and quantity over the grate surface 
as to secure the most perfect combustion of its volatile ele- 
ments. The Silesian coal used here in most large steam 
plants and factories is rich in bitumen and would rank below 
many of the bituminous coals of the United States, and yet 
the long, dense, trailing clouds of smoke from mill and fac- 
tory chimneys which are so familiar a sight in many American 
cities are rarely seen in this section of Germany, where the in- 
discriminate shoveling of raw bituminous coal into the steam 
and other furnaces is considered an ignorant and wasteful pro- 
ceeding. 

Coke making in retort ovens, by which every element is 
saved and bituminous coal converted into smokeless coke and 
gas, is another important factor in German fuel economy and 
abatement of the smoke nuisance. If American municipalities 
beyond the economic range of anthracite are ever emancipated 
from their present vassalage to the smoke incubus, it will be 
through the enforced use of one or more of three forms of pre- 
pared fuel, viz., coke and fuel gas made in closed ovens from 
bituminous coal, and briquettes made from lignite, peat, and 
other inferior materials by processes which have been invented, 
tested, and proven to be efficient by the older and more eco- 
nomical countries of Europe. 


THE UNDERGROUND WORLD IN TEXAS OIL FIELDS. 


From drillings made for several hundred oi] wells in the 
Beaumont district, a map of the underlying layers of rock and 
earth has been made. A writer in the Manufacturers’ Record 

Hogg Swayne Tract 
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Strata of the Texas Oil Region 


says the choking up of wells is caused by the movement of 
loose sand forced by great pressure of gas into the bottom of 


the wells. This also explains why some of the wells spout salt 
water at times. 
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INVENTS WIRELESS PIANO. 


Ira F. Gilmore, Bloomington, IIl., has taken out patents on 
a wireless piano. He has worked and experimented under 
many disadvantages the past thirteen years on his device. In 
the beginning of his venture he tried first in the United States 
to get his reeds made and failed, so he went to work on a 
piece of steel one-quarter of an inch thick and six inches wide, 
drilled it and filed until he had made a five-octave comb reed and 
placed it on a bridge and sound board. Then he picked ‘t and 
hammered it and found he had discovered a way to make a 
very fine harp tone, which has been eagerly sought after for 
many years by all who tried to improve the tone in the wire 
piano. 


— 


HOW STEEL CAR WHEELS ARE ROLLED. 


Railroad men are taking much interest in a new car wheel 
made of rolled steel instead of being cast and chilled to harden 
the wearing surface. Great.r strength, elasticity, and safety is 
claimed for the rolled wheel. The first experiments were made 
in 1878, but with rather unsatisfactory results Later attempts 
with improved processes of manufacture have produced wheels 


\ Rolls 
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Showing Process of Rolling Stee) Car Wheels 


which have made 800,000 miles as against 60,000 miles for the 

cast wheels. By the latest process the wheel is first cast, then 

reheated and passed through rolls, as shown in the cut. 
‘ 


GREAT ELECTRIC POWER SYSTEM FOR SCOTLAND. 


Three Hundred Factories Will Employ Electrical Energy Trans- 
mitted by Wire From Coal Mines. 


While engineers in this country have been advocating the 
generation of electric power at coal mines and its transmission 
on wires to surrounding cities, the electricians of Scotland have 
completed plans for a gigantic installation of the plan. Seven 
hundred square miles of manufacturing district near Glasgow, 
containing more than 1,200 factories, are to be furnished with 
electric power. Already 300 establishments have applied for 
electric current to run their machinery. Three immense power 
plants will be erected at the mouth of coal mines and the cur- 
rent distributed in all directions. The business part of Scotland 
will thus be given cheap power with which to compete with the 
most favored in other lands, even those using water power. 
Generating stations will be erected at Motherwell, Yoker and 
Crookston, with wires extending out 16 miles in all directions 
from each plant. Several million dollars will be expended and 
the new English factory of the Westinghouse company will 
build the machinery. 
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THE VANDERBILT STEEL DUMPING CAR. 


Conelius Vanderbilt has designed a car for the transportation 
of coal or similar freight, and 300 of these cars are being built. 


Vanderbilt Coal Car 


Steel is the material used and the car is 30 feet long and & 
feet wide inside. The car will carry 60 tons. The illustration 
gives an excellent idea of its appearance. 


ANNUAL REPORT OF THE SMITHSONIAN INSTITUTION. 


The last annual report of the Smithsonian Institute is a large 
and handsome volume and one of the best issued in many years. 

“Bodies Smaller than Atoms” is the title of an interesting 
paper, and as we read “The Laws of Nature,” “The Greatest 
Flying Creature,” and “The Fire Walk Cermony at Tahiti,” we 
are reminded of the wide range of subjects included in the Re- 
port. Wireless telegraphy, transatlantic telephoning, and the 
telephonograph are discussed by experts in electrical progress. 
Attention ought also to be called to papers on utilization of the 
sun’s energy, the Bogosloff volcanoes of Alaska, forest destruc- 
tion, irrigation, the Children’s Room at the Smithsonian, the 
submarine boat, a new African animal, pictures by prehistoric 
cave-dwellers in France, automobile races, the terrible lizards . 
that once lived in America, and Mr. Thompson Seton’s paper 
on the National Zoological Park at Washington. 

The whole volume has been called “the best popular scientific 
annual published in the world.” 

The Smithsonian Reports are distributed by the Institution to 
libraries throughout the world; may be had by purchase at cost 
from the Superintendent of Documents, Washington City, and 
may also generally be obtained free of charge from the appli- 
c2nt’s Member of Congress. 


GUNBOATS FOR MEXICAN NAVY. 
A pair of gunboats for the Mexican navy were launched last 
month at a shipyard in New Jersey. The vessels have steel hulls, 
are 200 feet in length and carry two masts, on one of which is 


American Built Gunboat for Mexican Navy 


mounted a strong electric searchlight. They will sail at 16 miles 
an hour and are equipped with all the latest improvements in 
steam and electrical machinery. - 
Two pieces of cork placed at the bottom edge of a picture 
frame, to keep it out from the wall, will keep dust from accu- 
mulating. 
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Remarkable Experiments with Gasoline--Part 11 


More Tests by Prof. Roberts to Prove the Substance Not Explosive 


Nore—Prof, Roberts’ remarkable experiments with cans containing gasoline, to which he applied a lighted match and poured the gasoline through a 
flame from one can to another were described in the previous issce of Popular Mechanies. 


By Prof. E. W. Roberts. 

The ensuing illustrations show experiments made at the in- 
stance of the advisory editor of Marine Engineering, and are 
to disprove the popular superstition that a lighted cigarette or 
a lighted cigar will ignite gasoline or its vapor. In Fig. 4 is 
shown a lighted cigarette which was smoked furiously for a mo- 
ment, in order to secure a very bright spark, and then held over 


“<= 
Fig. 4.—Holding a Lighted Cigarette Over Can Opening 


che opening of the can. At the time the photegraph was taken 
the cigarette had been held in the position shown for fully 15 
seconds. The writer has tried this experiment a number of 
times, both in the manner shown and by holding a cigarette, or 
a cigar in an explosive mixture of gasoline and air. In no in- 
stance was it possible to secure ignition. 

In Fig. 5 the writer is seemingly very brave, smoking a cigar 
at a rapid rate with the burning end held over the opening of 
the can. The ashes had been carefully knocked'from the cigar, 
so as to give the vapor the greatest possible access to the burn- 
ing tobacco. In the photograph the smoke issuing from the cigar 
is plainly visible, although the writer is uncertain whether it 


_ will reproduce in the half-tone. 


In Fig. 6 the small cup is filled to the brim with gasoline, and 
the photograph is taken just as a_ brightly burning cigar is 
plunged therein. The result is exactly the same as if the cigar 
were to be plunged into water. The spark is extingyished with 
considerable sputter and the generation of quite an amount of 
vapor. 

The cigar shown in Fig. 7 has first been lighted and then thor- 
oughly saturated with gasoline. The cigar is a fresh one, yet 
the writer smoked it to within an inch of the end without a 
flame appearing, although the “snipe” contained a considerable 
quantity of gasoline, and immediately bursting into flame on at- 
tempting to relight it with a match. Perhaps this would not be 
a very pleasant experiment for the average individual, but the 
writer may say that he is quite accustomed to the taste of gaso- 
line, and, with the exception of a possible slight tendency to 
light headedness, suffered no inconvenience whatever. 

I have just received from Professor Durand a clipping con- 
taining an account of the recent explosion on the “Lucy R.,” 
which the newspapers attributed to the tank taking fire from 


the spark of a cigar. This would seem a contradiction of the 
results obtained by the previous experiments, but the writer be- 
lieves that, if the truth were to be told, the cause of the ex- 
plosion was an entirely different ome, and that this part of the 
story had its origin in the brain of the reporter. 

This story reminds the writer of the explosion on the “Fulton” 
some two years ago on Long Island Sound. This explosion 
has been quoted by the manufacturers of an engine using kero- 
sene as a fuel as a “new and disastrous proof of the exceeding 
danger accompanying the use of gasoline.” In regard to this 
explosion a gentleman has written me as follows: “This ex- 
plosion on the ‘Fulton’ was not due at all to gasoline, but to 
hydrogen gas originating from the storage battery.” Incidentally 
it may be mentioned tha* the explosion on the “Fulton” was at 
the time attributed to a lighted cigarette. Although the writer 
has not had an opportunity to try a lighted cigarette on hydro- 
gen, he does not believe that even this lightest of gases can be 
ignited in this manner. This opinion is founded upon the state 
ment of Mr. Percival Spencer, of London, a balloonist, who has, 
in all probability, made more ascensions than any man living. 
In reply to a question propounded by the writer, he stated that, 
so long as a cigar had been lighted before entering the car of 
a balloon, there was no danger of igniting the gas from that 
source. 

One often reads of a balloon exploding by catching fire. This 
is a popular fallacy, for, although several balloons have caught 
fire, there is no record of a balloon explosion following such a 
disaster. If the neck of a balloon is tied tight and it is sent to 
an extreme altitude, the rarefaction of the air will cause the 
balloon to explode simply on account of excessive pressure ef 
the gas contained in the envelope. A conflagration, however, 
does not necessarily follow. 

A parallel case to the above is found in a tightly closed vessel 
containing gasoline which is exposed to an excessively high tem- 
perature. The heat will generate vapor, just as steam is gen- 


Smoking a Cigar over a Can Opening 


erated in a boiler, and the vessel will explode in the same man- 
ner as the balloon, but unless a flame is in the immediate neigh- 
borhood the vapor will not take fire. As an instance the writer 
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remembers a benzine can which exploded in the above manner 
in a printing office, but no fire followed. 

Many so-called gasoline explosions are really nothing more 
than gasoline fires, starting usually with a receptacle catching 
fire and then being upset by some excited person. Nevertheless 
it is quite possible to produce a gasoline explosion, as the fol- 
lowing instance will illustrate: In the factory where the writer 
is employed a workman was testing out a gasoline tank with 
water. No gasoline had been in the tank for ten days, except 
what little remained after the tank was emptied. Wishing to 
solder the tank, the workman stepped to the forge to dry it. In 
a moment there was an explosion; the tank was flattened out, 
but, fortunately, the workman escaped injury. As it requires 
but 124 volumes of gasoline to 1,000,000 volumes of air to make 
an explosive mixture, it will be seen that a gasoline tank must 
be nearly dry to contaia an explosive mixture. 

In a boat driven by a gasoline engine precautions should be 
taken to avoid leaks into the locker spaces and all enclosures 
where a very small quantity of gasoline is likely to become 
mixed with a large proportion of air. If the ergine room is in- 
closed it should be well ventilated, as should the space around 
the gasoline tank and all spaces where gasoline is likely to enter. 
Gasoline should be led from the tank to the engine through a 
lead pipe, all joints of which should be sweat joints, well made. 
Besides the convenience of lead pipe for passing around cor- 
ners, it is net so likely to spring a leak as other materials when 
it is subject to strain or some heavy object is dropped upon it. 
If a leak is found, stop it absolutely, as a leak partially stopped 
is very likely to be worse than if it had been left alone; for a 
small quantity of gasoline is more likely to cause an explosion 
than a large one. 

If, by any mischance, gasoline takes fire and a fire hose is 
available, use it so as to wash the burning gasoline into the sea, 
and get away from that portion of the water on which lies the 
burning gasoline. This should never be done, however, if the 
burning gasoline is liable to be carried on top of the water to 
other inflammable property, unless it is absolutely necessary to 
save life. A gasoline fire of small proportions may be beaten out 
with a blanket or a coat, but a much better extinguisher is flour, 
which will float on top of the liquid and smother the flame. Sand 


Fig. 6.—Digging a Brightly Burning Cigar into Gasoline 


or loose earth will also answer the purpose, but, as it sinks to the 
bottom of the liquor, it is not quite so good as flour. A bottle 
of strong ammonia thrown into an inclosure in which gasoline 
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is burning, or in fact any fire, will often prove a very effective 
extinguisher. Chemical fire extinguishers are also much better 
than water, and they should be invariably carried in a gasoline 
launch of any proportions. 

In conclusion, the writer would say that the so-called danger- 
ous properties of gasoline are to a great extent purely imaginary 
and have no existence in fact. With ordinary care a gasoline 
engine is not nearly so dangerous as a steam boiler, and does 
not require nearly the attention necessary in the care of the 


Fig. 7. Smoking a Gasoline Soaked Cigar 


latter to prevent accident. This statement is amply verified by 
the exceedingly small number of accidents that have occurred 
to the power plants of gasoline boats from the gasoline itself. 
IRON CHAIN BRIDGE BUILT A CENTURY AGO. 


Spanned a Creek in Western Pennsylvania and Was the First in 
America. 

More than a century ago an iron bridge spanned a stream 
in Western Pennsylvania. It was across Jacob’s creek and was 
the first iron bridge built in America. 
the span being supported by two iron chains extending over 


It was a chain bridge, 


four piers, 14 feet higher than the bridge, fastened in the 
ground at the ends, describing a curve line touching the level 
of the bridge in the center. The structure was completed May 
22, 1802. The first tier of joists were hung to the chains by 
iron pendants or stirrups of different lengths so as to form a 
level of the whole. 
feet wide; the chains were of an inch square bar in links from 
5 to 10 feet long. It was built by Judge Finley of Greensburg, 
Pa. In 1810 eight bridges had been built on Judge Finley's 
plans. There was one at Schuylkill Falls above Philadelphia; 
one at Cumberland, Md.: another over the Potomac above 
Georgtown, Md.; another oyer the Brandywine at Wilmington, 
Del.; one at Brownsville, Fayette county, Pa., a similar bridge 
near Brownsville and one over the Merrimac, three miles from 
Newburyport, Mass. 


The bridge was of 70 feet span and 13 


The deepest mine shaft in the United States is the Calumet 
& Hecla—4,900 feet. The deepest hole drilled in the United 
States is the oil well of the Forest Oil Co., West Elizabeth, 
Allegheny county, Pa.—s,575 feet. 
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LOCOMOTIVES OF THE FUTURE. 


As told in our history of “Locomotives 


ducing it to an almost perpetual operating 
machine, any part of which can be removed 
in a short time and a duplicate substituted. 


Pig. 1.—Modern Tile Fireproof Elevator 


of a Century,” the size of locomotives is 
being increased to such an enormous ex- 
tent that their weight is gauged only by the 
capacity of rails and bridges to sustain 
them. Heavier locomotives will necessitate 
stronger rails and bridges. 

There will be a battle royal sooner than 
many expect. The improvement of the lo- 
comotive will embrace the further develop- 
ment of those features invented in the pre- 
vious century. Compounding of all locomo- 
tives*upon some system now used, or yet 
to be invented, will be almost universal. 
The wide fire box and tubular boiler will 
be carried to the limit of human ability to 
manage it. This will give place to the wa- 
ter tube boiler, especially for high speeds. 
Who is destined to be the instrument of its 
introduction? Already bright minds are 
employed in designing a boiler of this de- 
scription, which can be placed on our ar- 
rangement of cylinders, underframing, 
wheels and machinery, a system that will 
give three times the heating surface for an 
equivalent weight. Higher pressure will 
then be common and we all may live to see 
triple and even quadruple expansion loco- 
motives almost noiselessly performing their 
work. High speeds, consistent with safety, 
will be used for all trains carrying human 
freight, but long and heavy express trains 
will be handled with facility by the im- 
proved high pressure compound locomo- 
tives of that period. The loading gauge of 
our trunk lines will not prevent doubling, 
or even trebling the power of locomotives 
for freight traffic. A double bogie engine, 
similar to those used abroad, but on the 
American idea, will be employed, thus re- 


WORLD'S LARGEST OFFICE BUILDING. 


The largest office building in the world 
is the Broad Exchange, on the southeast 
corner of Broad and Exchange Place, New 
York. It rises twenty stories high over 
27,000 square feet of ground, and cost 
$7,500,000, although it has no ornamenta- 
tion. 


The latest Hoe printing press uses up 
120 miles of white paper every hour it 
runs. 


BRIDGE TRAMWAYS FOR HANDLING 
COAL. 


The exigencies of handling great quan- 
tities of coal for shipment have produced 
bridge tramways for both loading and un- 
loading of fuel. In the case of anthracite 
coal, clam-shell buckets and bucket shov- 


_ els which scoop up the coal have been in- 


troduced in connection with the bridge 
tramway instead of the ordinary bucket. 
One of them will take 400 tons of coal a 
day from a vessel and load it in cars 150 
feet away. 


GOVERNMENT TEST OF FOODS. 


Experiments are to be made on twelve 
young men in the government employ at 
Washington to determine what grounds 
there are for Germany's objections to 
American meats on the claim that borax 
and other chemicals used in their preser- 
vation are injurious to health. Six of the 
young men will be fed on “pure” food, 
untreated meats and vegetables. The oth- 
er six will be fed on the same food chem- 
ically treated. 


BUILDING OF MODERN TILE, FIRE- 
PROOF ELEVATORS. 


Largest Grain Storages in the World Built 
By the New Process. 


A new age in elevator construction has 
resulted from the fireproof tile storage 
bins in the United States, the greatest ele- 
vator country in the world. The con- 
struction of these elevators, which are 
built of a combination of tile and rein- 
forced steel members, was described in 
Popular Mechanics Nov. 15. Herewith 
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Pig. 2.—Steel Framework, North Star Malting Co.’s Plant 
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are shown other views that will aid in giv- 
ing the reader an idea of their mechanism. 

Fig. 1 is an exterior view of the North 
Star Malting Co.’s plant at Minneapolis. 
These tanks are built in three rows of six 
tanks each, thus giving two rows of inter- 
mediate bins and with steel working-house 
for the principal machinery. Fig. 2 shows 
the steel frame-work over the tanks. This 
frame-work, as shown, extends to the cen- 
ter line of the two outside rows of bins, 
thus forming a level floor between these 
two walls for the accommodation of the 
machinery. 

Fig. 3 represents the boiler plant of the 
St. Anthony 
largest fireproof elevator ever built. 


Elevator, Minneapolis, the 
It is 
equipped with four 150 horse-power ver- 
tical attached. 
The dust is collected through this elevator 


boilers with dust collector 
and two other elevators adjoining and is 
discharged into the furnaces through the 
metal Nine 
Eastern Elevator com- 
The. tanks are 


shown in the cut. 


tanks of the Great 


spouts as 
pany are shown in Fig. 4. 
46 fect diameter and go feet high, having 
a capacity of 100,000 bushels each. The 
large modern tanks recently built for the 
Appleton Brewing & Malting 
at Appleton, Wis., have contact 
thus giving an intermediate bin. 
tanks have a capacity of 30,000 
each and the intermediate space about 
one-fourth of the circular bins. The tanks 
of the St. Anthony elevator are 96 feet 
high, 50 feet diameter and each have a 
capacity of 125,000 bushels. This work 
was all done by the Barnett & Record Co. 
of Minneapolis. 


company, 
sides, 
These 
bushels 


The difference between a “rapid-fire” 
gun and a “machine” gun is that the for- 
mer is loaded by hand. 


Fig. 2. 
MUST HAVE ENORMOUS POWER. 
The amount of engine power to be given 


Cunard 
restore 


subsidized 
to 
British prestige on the seas by outracing 


the two new heavily 
steamers, which are expected 
the German steamers which now hold the 
records, has announced. The 
Deutchland having developed 38,000-horse 
Wilhelm IL., 
building, being provided with engines more 
thari 40,000-horse make it 
necessary to give 50,000-horse power to the 
Cunarders in order to assume victory. 


not been 


power and the Kaiser now 


power, seem 
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ip 
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Counterfeiters have flooded Chicago with 
spurious half dollars. 


Fig. 4.—Tanks of the Great Eastern Elevator’s Plant, Minneapolis 


Boiler Plant of the World’s Largest Fireproof Elevatcr 


THE HEAVY GUN A MECHANICAL 
MARVEL. 


If we go into a modern battleship and 
go over her, there are no places in her 
which would so fill us with wonder, and, it 
may be added, a certain amount of uneasi- 
ness, as her engine room and her gun tur- 
rets when in operation. In the latter, if 
she is a large ship, she will carry 12-inch 
13-inch guns, probably, and _ these, 
weighing from 50 to 60 tons—about the 
weight of fair-sized locomotive—will, 
when they are fired, be projected to the 
rear at a rate of about 25 feet per second, 
or say 17 miles an hour, says Engineering 
Magazine. By their hydraulic recoil brakes, 
in which resistance to the motion of a pis- 


or 


ton in a fluid-filled cylinder, is by means 
of a rod utilized to restrain the 
coil, the gun will be stopped in 
inches, and will be returned to 


gun's re- 
about 36 
its firing 
position by a powerful coiled spring. So 
quick is the stroke or recoil and return 
that the eye fails to appreciate it, and de- 
vices are used in gun turrets to prevent 
the gun from being loaded twice, from a 
mistake the of the gunners in 
supposing that the gun had fired 
when it had not. Nothing, perhaps, gives 


on part 


been 


an idea of the immensity of the forces in 
play so well as the snapping of a 50-ton 
weight to the rear and forward again so 
quickly that the human eye can hardly see 
it. 
disappearing mountings, on which a gun 


On land, again, we have the so-called 


is carried on a pair of long rocking levers. 
Upon firing, the gun of 50 or 60 tons is 
dropped behind a parapet, and, upon 
throwing a lever, after the gun has been 
loaded in its lower position, the gun rises 
above the parapet again, and is once more 


ready to be fired. 
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SHOP NOTES 


WATER LEVEL ALARMS. 


Two devices for indicating low water 
level in storage tanks, are described in the 
Engineer. One is an electric signal sys- 
tem which almost anyone can construct 
from the following directions: 

The signal system is arranged so that 
when the water reaches a certain height 
an electric bell will ring in the engine 
room, warning the engineer that the tank 
is full. This idea is illustrated in fig. 2. 

A is a float, E is a weight to keep cord 
M taut, B and C are contact pieces of 
brass, and are connected to the wire J, 
which connects with the bell H. D is a 
contact piece clamped to the cord M, and 
connected to the wire K by the flexible 
cord I, which allows a free movement of 
the block D up and down, as the water 
rises and lowers. G is a plug switch, and 
F represents the batteries. When the water 
lowers, the float descends, causing the 
block D to ascend until it comes in con- 
tact with block B, which is stationary; this 
completes the circuit to the batteries and 
bell. When the tank is filling, the float 
ascends, and the block D descends until 
contact with block C is made, which again 
forms the circuit. The distance the water 
will rise and fall before the bell rings de- 
pends upon the distance blocks B and C 
are apart. When the pump is started the 
plug should be placed in the switch, and 
removed when the bell rings. This is a 
convenient arrangement, and one that will 
prevent trouble. 

The other cut shows the governing ar- 
rangement of the pump. A is a float at- 
tached to a cord which is conducted over 
pulleys in such a manner as is most con- 
venient to reach the engine room. C and 


Regulating the Pump by a Float in the Tank 


D are tappet blocks. B is a weight to 
keep the cord taut, and E is a lever at- 
tached to the stem of the valve on the 
steam pipe of the pump. As the water 


lowers the float A will also lower, causing 
tappet block D to rise until it strikes the 
lever E, forcing it up, and thereby open- 
ing the valve. The weight B should be 
heavy enough to bring the block C and 
lever E down until the valve is closed as 
the float rises. 

When it is desirable to increase the 
capacity of a piping system it is well to 


Low Water Electric Signal 


remember that by doubling the diameter 
of a pipe, its capacity is quadrupled. The 
pressure on any part of a piping system 
supplied by a tank may be found by multi- 
plying the distance in feet the pipe is from 
the water level of the tank by .434, because 
a column of water 1 foot high exerts a 
pressure of .434 pounds per square inch. 
For example, the diameter from a pipe sys- 
tem to the water level is 40 feet. Then 
40 feet & .434= 17.36 pounds per square 
inch. If the pressure per square inch 
is known, and he distance is required, 
multiply the gage pressure by 2.31, 
because the height of a column of 
fresh water that is equal to a pres- 
sure of rt pound per square inch is 
2.31 feet in height. Therefore, we have 
17.36X 2.31=40.1 feet in height. 

Sometimes it is well to know the weight 
of the water in the tank. As a United 
States standard gallon weigh 8% pounds, 
multiply the number of gallons in the 
tank by 8%. Therefore, if the tank con- 
tains 10,000 gallons, we have 10,000 8%= 
85,000 pounds, or 42% tons. 


HOW TO WRITE INSCRIPTIONS ON 
METALS. 


Take % oz. of nitric acid and 1 oz. of 
muriatic acid. Mix, shake well together, 
and it is ready for use. Cover the place 
you wish to mark with melted beeswax; 
when cold, write your inscription plainly 
in the wax clear to the metal with a sharp 
instrument; then apply the mixed acids 
with a feather, carefully filling each letter. 
Let it remain from 1 to 10 minutes, ac- 
cording to appearance desired; then throw 
on water, which stops the process and re- 
moves the wax. 


MICROSCOPE TO DETERMINE HEAT IN 
STEEL MAKING. 


The microscope is becoming of greater 
practical use every day. Formerly it was 
found only in laboratories where fly eyes 
and mosquito bills were made to look as 
large as saucers and anchors. Now it tells 
without any chance of mistake what dis- 
ease you have, whether the drinking water 
is safe to use and countless other things 
we want to know. 

Prof. Sauveur of the Boston Testing 
Laboratories, has now discovered that an 
examination of a piece of steel by the mi- 
croscope will determine the amount of 
heat necessary to bring the steel to any 
desired condition. He says: “The use of 
the microscope is a step far ahead of chem- 
istry in determining the properties of 
steel, in that it penetrates the very soul, as 
it were, of this commodity and exposes its 
good and bad qualities. I would urge all 
of you to have the microscope used in your 
mills, as by its use you can determine be- 
yond a doubt the proper heat to be used 
in making steel.” 

TIN PANS TO PROTECT SET SCREWS. 


Here is another simple set screw pro- 
tector to add to the list already given. A 
writer in the American Miller says: 

“We use for a protector a tin pudding 
pan about 1% inches deep by 7 inches in 
diameter, the size of course being gov- 
erned somewhat by the length and diam- 
eter of the collar and set screw. We 
punch holes in the rim of the pan and 
fasten it to the arms of the pulley with 
wires. If a shaft projects beyond the col- 
lar cut a hole in the bottom of pan large 
enough to admit the shaft. 

This does away with all danger of set 


PUDDING 


Tin Pan Set Screw Protector 


screws and the cost is only about 4 cents 
per pulley. This device cannot be used 
on line shaft pulleys, but for roller pulleys 
it cannot be beat. 


<> 


The efficiency of our new battleships will 
be about five times that of the best of 
them during the Spanish war and double 
that of the King Edward VII which is the 
most powerful foreign ship now in hand. 
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SHADING MARK ON DRAWINGS. 


The appearance of a drawing is very 
greatly improved by adding the shading. 
Draftsmen generally concede that the light 
is supposed to come from the upper left 
hand corner which places the shading on 


the right and lower portions of the draw- 
ing. The illustrations give an excellent 
idea of how shading may be done on 
curved parts as compared with flat sur- 
faces. The subjects selected are steam 
fittings. 

HOW AND WHY THE INJECTOR 

WORKS. 


A. E. Rhodes in the Practical Engineer 
writes entertainingly of the injector. He 
says: The operation of the injector does 
not involve any principle of a_ perpetual 
motion, and is not doing work without 
consumption of power. Mr. Forney, in 
his book “Catechism of the Locomotive,” 
states the principle in, substantially these 
words: - Steam escaping from under pres- 
sure has a much higher velocity than water 
would have under the same pressure and 
condition. The escaping steam from the 
receiving tube unites with the feed water 
in the combining tube, and gives to this 
water a velocity greater than it would 
have if escaping directly from the 
water space in the boiler. The power of 
this water to enter the boiler comes from 
its weight moving at the velocity acquired 
from the steam, and it is thus enabled to 
overcome the boiler pressure. 

He then goes on to illustrate this by the 
example of a wooden croquet ball, which 
will float on the surface of the water, but 
if thrown violently into the water it will 
sink before its bouyancy will overcome its 
momentum, while a very light hollow ball 
will not sink, no matter how much force 
we may expend in throwing it into the 
water, because its momentum or actual 
energy is much less than is that of a solid 
ball. If steam were not condensed it would 
not have sufficient energy to overcome the 
boiler pressure. 

Another writer, Sinclair, describes the 


principle very nicely in the following 
language: 

The principle of the injector’s action is 
that of induced currents. A current of 
any kind has a tendency to induce a move- 
ment in the same direction of any body 
it passes over or touches. Thus we are 


Example of Shading Pipe Drawings 


all familiar with the fact that a current 
of air (called wind) passing over the sur- 
face of a body of water, sets waves into 
motion. 

In the same way a jet of steam moving 
rapidly when injected into a body of water, 
under favorable conditions, imparts a por- 
tion of its motion and starts momentum 
sufficient to overcome the original pressure 
of the steam. That is how the injector is 
made to force water into a boiler against 
the same pressure the steam is starting 
from. There are many other applications 
of this principle, the most common of 
which are: The ordinary locomotive blast, 
blowers, steam siphon, steam jets, jet ex- 
hausters and Argand burners. 

Closely examined, its mystery as a 
source of power disappears; for it is found 
that an amount of heat equal to the me- 
chanical equivalent work done is used up 
during the operation of feeding. 

Thus, when a given quantity of heat 


There are many forms of injectors in 
use, but all of them conform to the above 
elementary principles in their mode of ac- 
tion. 

In the cut, steam enters from the boiler, 
passes through the steam pipe and re- 
ceiving tube S, at a high velocity and, com- 


bining with the water at point W, con- 
denses, but imparts considerable momen- 
tum to the water which rushes along into 
the delivery pipe, raises the check-valve 
and passes into the boiler. As the cur- 
rent of water for starting the injector 
could not be induced against the constant 
pressure on the check-valve, which equals 
the pressure at the throttle, an overflow 
is provided, when the water can flow un- 
checked until the necessary momentum is 
obtained, when the overflow is closed. 


MACHINERY CREATES OCCUPATIONS. 


A recent article in a British journal 
says: “The United States, like an en- 
chanted garden, has brought forth from a 
marvelously productive soil, splendid re- 
sults of human ingenuity. Yet the thing 
that causes most wonder is that the con- 
centrated intelligence which, intending to 
replace human factors by machinery, has, 


De.ivery — Y— 
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Diagram of tne Injector 


units pass from the throttle to work the 
injector, the whole of the heat does not 
return to the boiler alung with the feed 
water, as was at first supposed to be the 
case, but a portion of the heat representing 
the foot pounds of work done is dissipated, 
besides other losses due to leakage, radia- 
tion and connection. 


in working towards its aim, been giving 

to constantly growing numbers of work- 

men an opportunity to support themselves 

and become productive factors.” 

“Honor and fame from no condition rise; 

Act well your part, there all the honor 

lies.” 
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Dictionary, 


or Canada. 


VEST POCKET EDITION 
Compiled and Edited by WM. L. WEBER, M. E. 


ENTIRELY NEW 
AND UP-TO-DATE 


In this vest pocket edition of the Handy Electrical 
every used electrical word, term or 
phrase will be found intelligently defined. A PRAC- 
TICAL HANDBOOK of REFERENCE, contain- §- 
ing definitions of over 3,000 distinct words, terms 
and phrases. 
est value to everyone interested in electrical science, 
from the electrical expert with the best technical 
training to the every day electrical workman. 

It is THE ONLY WORK OF ITS KIND, and 
like Popular Mechanics, is “written so you can 
understand it.” 

_ The size of the book is only 25 inches by 5% 
inches, and 4 inch thick. Bound in two styles. 


CLOTH, 
FULL LEATHER, INDEXED.50 CENTS 


Sent postpaid to any address in the United States 


This work will be found of the great- 


RED EDGES........ 25 CENTS 


POPULAR MECHANICS CO., JOURNAL BUILDING, CHICAGO, ILL. 


DID YOU EVER USE 
PRESS CLIPPINGS? 


Do you want everything printed in the newspaper, 
magazine and trade press of the United States and Canada 
on any particula: subject’ 

Send us your order, describing what you want us to 
clip, enolose $2 and we will send you our service, tor one 
month, mailing you daily or weekly ail clippings found 
on your topic. 

We read and clip about 25,000 publications each month. 

Manufacturers can learn where there is a market 
for their goods and how best to reach it. 

Bu-iness men can obtain reliable tips which lead 
to business brought in on the follow-up plan. 

Anyone can gather ail that is printed about matters 
of immediate interest, the latest and best thought from 
many sources. 


UNITED STATES PRESS CLIPPING BUREAU 
153 LA SALLE STREET, CHICAGO, U.S. A. 
Send stamp for our booklet 


ATTENTION 


GENERAL MANAGERS, GENERAL 
SUPERINTEN DENTS, CHIEF ENGI- 
NEERS, MASTER MECHANICS, ETC, 


We have on hand a very fine list of 
Draftsmen, Engineers, Electrical En- 
gineers, Civil Engineers, and Special- 
ists in all walks of lite. 


THE SCIENTIFIC EXCHANGE 
ROOM 4I8, 134 VAN BUREN ST. 


THE MIDGET DYNAMO OR MOTUR 


Weight 34 pounds. Will light 
our 6 c. p. lamp, ring bells, ex- 
plode powder. Output 10 watts. 
As a motor will develop 1-32 h. p. 
Wound for voltages 4 or 6 as de- 
sired. Other voltages up to 110 
to order. £@ Send 2-cent stamp 
Jor ilustrated circulars, 
SLBRIDGE ELECTRICAL 

MANUFACTURING COMPANY, 
Elbridge, N. Y., U.S.A. 


Patents and Patent Law 


BENJ. T. ROODHOUSE 
DAVID P. MOORE 


908 Chicago e and Trust Co. Building 
CHICAGO, ILL. 


Washington Office: 
nm Loan and Trust Building 
ASHINGTON, D.C. 


Mention Popular Mechanics. 


Washi 


WONDERFUL STEAM HEATING DE- 
VICE. 


Mercury Seal Marks a New Epoch in 
Method of Warming Buildings. 
Recent competitive tests have brought 
into prominence remarkable improve- 
ment in vacuum steam heating which 
threatens to revolutionize the old style 
methods now in vogue even in many of the 
best buildings. This new device at once 


solves the problem of combined economy 
and convenience; perfect regulation of 
heat ; absolute automation !n operation and 
apparently does away with quite all the 
difficulties experienced with former meth- 


ods. The best thing about the new sys- 
tem, however, is the low cost of its instal- 
lation. To realize the comforts, economy 
and superior conveniences it provides, it is 
not necessary to have the old heater and 
pipes removed and entire new machinery 
put in, as might be supposed. The device 
is a simple appliance for expelling the air 
and preventing its return known as the 
Mercury seal, which can be used in con- 
nection with any steam heater or steam 
heating system. It is the invention of 
James A. Trane of the Vacuum Heating 
Co., 40 Dearborn street, Chicago, a life- 
long student of hydraulics and aerodyna- 
mics. Its application is known as the 
Trane Gravity Vacuum System of Steam 
Heating. By the use of an ingenious au- 
tomatic device, steam pressure is made to 
expel the air through the Mercury seal and 
condensation creates a vacuum. This is 
the basic principle of the whole device. 
The result is a wonderful economy of fuel 
and water. Under the old system a resi- 
dence requiring 1,000 square feet of hot 
water radiation would have to be equipped 
with a plant necessitating about 700 gal- 
lons of water. By the Trane vacuum sys- 
tem such a building would require only 
about 650 feet of radiation and the plant 
less than 100 gallons of water. When the 
fire in the furnace burns low the water in 
the furnace being subject to a vacuum 
through the condensation of steam in the 
radiator, continues to boil. As the tem- 
perature of the water decreases the ten- 
dency to a vacuum increases and the mer- 
cury rises from the Mercury seal up into 
the air pipe so that it is not uncommon for 
the system to carry a vacuum of 20 inches 
when the water in the vacuum is boiling 
although the temperature of the water is 
but slightly above 160 degrees. Thus in- 
stead of burning the large amount of coal 
necessary to heat the water to 212 degrees, 
as is necessary with the common system 
of steam heating, the same amount of com- 
fort may be realized from the Trane sys- 
tem by having sufficient heat to keep the 
water in the boiler at only 140 degrees. 
Its economy of fuel, however, is only one 
of the many advantages possessed by this 
unique system which seems 0 have for all! 
time settled the question as to the ideal 
method of heating buildings. 


OUR NEW CRUISERS. 


Our two new cruisers, the Washington 
and the Tennessee, can each in one dis- 
charge of her guns exert a muzzle energy 
of 2,179,000 foot tons, while the Brooklyn, 
which was three years ago our best crui- 
ser, can exert but 760,000, and the best 
European cruiser the Good Hope, is ca- 
pable of but 1,539,000. 


Membership in the New York stock ex- 


change is limited to 1,100 and a_ single 
membership now sells for $83,000. 
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MACHINERY HALL, ARMOUR INSTITUTE. 


ELECTRICAL LOCOMOTIVE 


STATIONARY 


COTTON SPINNING 


A CHANCE 


ADVANCE 


ALONG TECHNICAL LINES 


Our Courses have the double value of being given under the direction of members of a resident 
school faculty and being WITHIN YOUR REACH. This is a matter of vital importance to YOU 


Courses by Correspondence in 


ENGINEERING 


ARCHITECTURE MECHANICAI 


HEATING, VENTILATION, PLUMBING 
PERSPECTIVE DRAWING 
WOOLEN AND WORSTED SPINNING 
ALSO 40 SHORT SPECIAL ENGINEERING COURSES 


SHEET METAL 


NAVIGATION MARINE 
MECHANICAL DRAWING 
WORK 


TEXTILE DESIGN AND FABRIC STRUCTURE, ETC, 


INSTRUCTION UNDER MEMBERS OF FACULTY OF ARMOUR INSTITUTE OF TECHNOLOGY 


FOR EXAMPLE: 


Mention Popular Mechanics. 


at 


CHICAGO, ILLINOIS 


TEXTILE MANUFACTURING UNDER THE FOREMOST AUTHORITIES 
All work will receive full credit toward resident work at Armour Institute, should the student at any time continue his studies there, 
Parts 1-6 of the work on Mechanical Drawing mastered under these auspices will be accepted as entrance prepara- 
tion on that subject to the College of Engineering. 
As a help in their studies, students in full engineering courses are furnished a Technical Reference Library (in ten 
volumes) in addition to the regular instruction papers. 


AMERICAN SCHOOL OF CORRESPONDENCE 


Catalogue upon requesl. 


Armour Institute of Technology 


Tiny Alcohol Stove is 
& Marve gas 


Glogau’s Alcohol 
Gas Stove 


(Made in Germany) 


Can be carried in a 
corner of asmall grip and 
gives heat equal to a reg- 
ulargasstove. Nodanger 
of spilling alcohol from 
being capsized. It is ab- 
solutely safe, wonderfully 
substantial and econom- 
oP ical in consumption of 

fuel. The most servicable 
novelty of the day. Sent anywhere, express prepaid for 
$1.00. Agents wanted. GLOGAU & CO., 17 Quincy St., 
Chicago, Uls. 


SPECIAL WURK 


Mode!s. Exverimental Work 
Specisl Machinery or Devices 


DIES AND STAMPINGS 
DROP FORGING DIES 


The Globe Machine & Stamping Co., Cleveland, O. 


WHEN PA FIRS’ ET TABASCO SAUCE. 


When pa firs’ et tabasco sauce—I'm smilin’ 
"bout it yet, 

Although his subsekent remarks I always 
shall regret. 

We'd come to town to see the sights, an’ pa 
remarked to me: 

“We'll eat at a bong tong hotel an’ sling some 
style,” says he. 

An’ then he sort o’ cast his eye among the 
plates an’ all, 

An’ says, “That ketchup mus’ be good, the 
bottle is so small’; 


An’ then he took a piece o' meat an’ covered 
it quite thick, 

When pa firs’ et tabasco sauce an’ rose to 
make his kick. 


It all comes back so plain to me; I rikollect 
it well; 

He jest was talkin’ mild an’ 
he gave a yell 

An’ tried to cave the ceilin’ by buttin’ with 
his head, 

“Er-hooh! Er-hooh! Fire! Murder! Hooh!" 
I can't tell all he said. 

But when they heard his heated words six 
women left the room; 

An’ said such language filled their souls with 
shame an’ also gloom; 

But pa, he only gurgled some, and then he 
yelled again, 

When firs’ he et tabasco sauce an’ told about 
it then. 


calm, an’ then 


An’ pa, he sort o’ 
tried to smile, 

An’ says: “Just heat a poker, now, an’ run 
it down my neck; 

I want to cool off gradual, it's better, I ex- 
peck.”’ 

But when he'd got me out o’ doors, he says: 
“T want to get 

That there blame ketchup recipe an’ learn 
jus’ how it’s het, 

So I can try it on the boys when you an’ 
me get hum, 

Till they, too, think the condiment is mixed 
with Kingdom Come." 

—San Francisco Examiner. 


gasped at first an’ then he 


Butter to the value of $5,250,000 and 
$1,500,000 worth of eggs were shipped 
from Canada to Great Britain last year. 


CYRUS W. RICE 
PATENT LAWYER 


Prompt and Careful Attention to Soliciting Putenta, 
1211 Ashland Block, OHICAGO. 
_ Bank References. Branch Offices Washington, DO 


One man in each good sized shop can, at 
noon and without any expense earn a set of the 


MECHANICAL LIBRARY FREE 


It is the best work of the kind ever published 
and like Popular Mechanics, is “written so you 
can understand it.” Contains 10 vols.. 4,000 
pages. 2,000 illustrations. Just out. Do you 
want to know all about it? Then write 
Popular Mechanics. 


Mention Popular Mec hanics. 


MONEY MADE EASY 


If you are employed in any branch of the electricat 
business, and want to increase your income in an easy 
and pleasant way, don’t fall to write us at once. 
Our proposition is positively a necessity to ail inter- 
ested In the science of electricity. Address 


FREDERICK J. DRAKE & CO. 
356 Dearborn St., Chicago 


FOR SALE AT A BARGAIN 
ELLIOTT ADDRESSING MACHINE 


In use only a short time. Speed 1560 addresses 
an hour. Can be used for envelopes, cards, wrap- 
pers, statements, shi pping tags. circulars and time 
cards. Can be had at once by aad ressing 


Popular Mechanics, Journal Bidg., Chicago, Ii. 
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800 POPULAR MECHANICS 


“Electrical Experiments” 


We can supply back numbers containing the 
popular series 


BASY BXPEPRIMENTS IN ELECTRICITY. 
HOW TO MAKE. 


Simple Galvanometer..............-.-.Jan. 18 
Box to Held Battery..................Jan. 25 
Tangent 1 
Powerful 8 
Induction 15 
Simple Electric Motor..........-++++++Feb. 22 
Blectric Circuit of Water..........-.Mareh 1 
Storage 22 
Simple 29 
Electric Motor 1-20 H. 
wececcececess April 5, 12, 19, 26; May 3, 10 
Set of Telegraphic Instruments.......-. 
A Dry Cell Battery 14 
Practical Telephone....June 21, 28; July 5, 19 
Measurement ef Resistance...July 26, Aug. 23 
An 2 
Electric © 
Laboratory Storage Battery...Sept. 20, Oct. 4 
Price 5 cents per copy, postpaid. Popular 
Mechanics, Jeurnal Bldg., Chicago. 


““Want"’ and ‘‘For Sale Ads. 2 cents per word 
payable in advance. Repiies may be sent to anum-~ 
ber, care Popular Mechanics, and will be forwarded 


BUSINESS CHANCES. 


FOR SALE—A complete set of mill machin- 
er. except engine and boiler, for 50-barrel 
mil. Also a good mill site in a good wheat 
country in Southeastern Nebraska. For full 
particulars address H. Feldhus, Hallam, Neb. 


FOR SALE—An up-to-date steam laundry in 
a good town of 1,800; must be sold at once 
for cash. Answer Box 424, Montezuma, Iowa. 


FOR **.LE—Small lumber- saw mill, 
laning mill, fifteen acres of improved land. 
ood location. Address C. W. Roesch, Ridge- 

way, Ohio. 


December 20, 1902. 


WANTED—Man to operate Waymoth lathe, 
one that can make tools for same. Steady 
employment. Address H.-J. Shepardson, 
Baxter, Tenn. 


GREATEST INVENTION of the age; a can- 
ning factory for $250 that will put up 5 to 
5,000 cans of fiuit per day. Territory for 
sale by John T. Garner, Grayrock, Texas. 


FOR SALE cr EXCHANGE-—Some_ good 
business and residence property, value $3,700; 
in good Central Texas town; or would ex- 
change for stock cattle if not too far off. Ad- 
dress W. F. Bayless, Roswell, N. M. 


FOR SALE—Harness shop, stock and lot, on 
a good traveling road; 17 years in business. 
Address Hermann Wolf, 1321 Washington St., 
Los Aprgeles, Calif. 


MODERN MAGICIAN’S HANDBOOK— 
Teaches and thoroughly explains all the tricks, 
sleights and illusions that have made ma- 
gicians famous. Five hundred pages, hand- 
somely illustrated. Price, —— $1.50. 
Address 703 Popular Mechanics, 


FOR SALE. 


FOR SALE—One Blaisdell lathe, 13 in. 
swing, 8 ft. bed, compound rest, taper at- 
tachment, power cross feed; never used; cost 
$258; price $248. Address B. F. Grout, West 
Derby, Vt. 


FOR SALE—50 H. P. engine and boiler and 
600 It. dynamo, all in first-class condition; 
now handling 900 lights; to be replaced with 
150 H. P. Will be sold very low. Grimes 
and Power Co., Great Bend, 

an. 


FOR SALE—CHEAP. Two Colored Scien- 
tific Tool Tempering Charts, A and B, explain- 
ing all hardening and tempering in oll, water 
or tallow, and forty new steel working recipes, 
all the best methods to work the new steels, 
with five of the best steel-welding compounds 
In use. All for $1. Samples free. W. M. 
Toy, Sidney, Ohio. 


MODERN CARPENTRY-—A practical manual 
containing hundreds of quick methods for 
performing work in carpentry, joining and 
general woodwork. Postpaid $1.00. Address 
702 Popular Mechanics. 


HELP WANTED. 


FOR SALE—Lumber yard, mill property 
and machinery in good working order, locat- 
ed in city of 18.000 inhabitants, 40 miles from 
Philadelphia. Direct shipment by two rail- 
roads*and water. Good surround ng country. 
Failing health cause for selling. Inquire of 
J. C. Ackley, Bridgeton, N. J. 


ADVERTISING—Part or full time of adver- 
tising solicitor man or woman, who can se- 
cure interviews with managers of business 
houses with a reasonable certainty of making 
contracts. Liberal pay. Address with full 
eeeeme, French Novelty Adv. Co., Easton, 

a. 


WELL LOCATED FARM—S80 acres, adjoins 
Glencoe, Minn. Good land, good buildings. 
Nice stream crosses farm. $70.00 per acre, 
worth $85.00. Several fine prairie farms near 
Bird Island, Minn. Improved, at $35 to $50 
er acre. Waite for particulars. The Parker- 
ilne Co., $09 Guaranty-Loan Bldg., Minne- 
apolis, Minn. 


IOWA MILL FOR SALE—New _ 50-barrel 
mill in good grain country. Ten-room dwell- 
ing house and 3 acres of land. For full de- 
scription, address Box 497, Nevada, Iowa. 


FOR SALE CHEAP—Only tin shop in town 
ef 1,500; electric lights, water works, ’phone, 
and ip heart of rich ofl flelds. No competi- 
tion. Doing good business; handle small! line 
of stoves, tinware, etc. Splendid chance to 
add hardware or push stove business. Three 
other towns to work in with no shops. Stock 
worth between $800 and $900; one story busi- 
ness room 22x60; small barn; good horse and 
wagon. Will close out cheap if taken soon. 
Snap for tinner with small capital. Health, 
reason for selling. Address E. Miller, 
Bradner, Ohio. 


ELEVATOR and 360 frontage on side track 
at Mt. Carroll, Ill., for sale to close estate. 
Capacity, 40,000 bu; gasoline engine and dump. 

opening for right man. ‘or particulars 
inquire of N. H. Halderman, Mt. Carroll, Ill. 


A-1 MACHINE HANDS on Gisholt lathe and 
steady jo applying to Centra 
ron Works, oint, vis. 


WANTED—One first-class hot water and 
steam fitter that can do the work right: one 
that understands plumbing preferred. Steady 
job at good wages, for sober, industrious man. 
Must come at once. The Geo. M. Griffith Co., 
Hinton, W. Va. 


WANTED —Reliable salesmen to earry our 
Rubber Collars, as a side line, a strong up-to- 
date line. Windsor Collar and Cuff Co., Wind- 
sor, Conn, 


POSITIONS WANTED. 


ELECTRICAL INSTRUMENT maker or en- 
gineer; 28 Scotchmen desirous of emigrating; 
Canada preferred, seek situations, any ca- 
pacity, large experience Lord Kelvins’ Stand. 

eal training. drawing, testing. Referen 
Address 700 Popular echanion. 


ess Ww nd a valnable medium in Pep 
Mechanics Want Columns. 4 


AUTOMOBILES. 


WANTED—An automobile that the Raymona 
Brake cannot stop. Address A. H. Raymend, 
Bridgeport, Conn. 


FOR SALE—3 Winton touring cars and 3 
Oldsmobiles, taken in trade on 1903 models. 
Two Haynes-Apversons, 12 Steamers, 3 Motor 
Bikes, and 20 others. Get our list. Fisher 
Auto. Co.. Indianapolis, Ind. 


WANTED—An Oldsmobile or any sec- 
ond-hand gasoline auto. Write ox 101, 
Stanchfield, M'nn. 


1902 WINTON—In perfect condition, with a 
dos-a-dos seat, leather top. lamps, extra tire 
and full set of tools. Will sell at a decided 
bargain as I want a touring car. Chas. 1. 
Swift, Millbrook, N. Y. 


FOR SALE—One Foster Steam Machine, 
$550; one Foster Machine, $650; one Dosados, 
carry six persons, $650; one Baldwin, $450: 
one Baldwin, $550; one Locomotor, $600. Must 
be sold on account of rebuilding. W. H. 
Artzberger, 712 Cedar Ave., Allegheny, Pa. 


SPECIAL. 


SCIENTIFIC HORSE, MULE AND OX 
shoeing. A standard work by the author of 
Modern Blacksmithing. A book concisely writ- 
ten and giving the best methods known to 
date. Cloth bound, fully illustrated, price 
postage fully prepaid to any address in the 
United States or Canada, $1.00. Address 704 
Popular Mechanics. 


FOR SALE—Valuable patent, fills a _long- 
felt want. Nothing of the kind ever on the 
market. Wil! sell for cash or place patent 
in stock company. Address 701 Popular Me- 
chanics. 


Comic Recitations and Readings. 

Choice Dialect and Vaudeville Stage Jokes. 

Dutch Dialect. ; 

Zancig’s Complete Palmistry. 

Herrmann’s Book of Magic. 

Card Tricks; How to Do Them. 

Tricks with Coins. 

How to Tell Fortunes with Cards. 

Any of the above sent postpaid on receipt 
of price. 

Paper covers, 25 cents: cloth, 50 cents. 

Address 704 Popular Mechenics. 


WANTED—30-in P. S. & W. adj. bar fold. 
er; also No. 1 or 2 Breakhorn stake. These 
tools must be in first-ciass condition. Ad- 
dress John H. Roberts, 241 Eighth Ave., 
Homestead, Pa. 


“BOOK OF 3,000 RECEIPES” for the 
workshop, laboratory, ete. No mechanic 
should be without this valuable book; over 
350 pages. Price 80 cents. ‘Practical Com- 

nd of Electricity;’’ electricity in all its 
ranches and applications described in plain 
and practical language. Price 50 cents. West- 
ern Specialty Co., Dept. X, 653 Burr St., St. 
Paul, Minn. 


IF YOU WANT A MACHINE, tool, or any- 
thing in a mechanical line and don’t know 
where to get it, write Popular Mechanics. 


OIL ENGINES—Book by Goldingham; valu- 
able for designers, builders, users of oil and 
fs engines; $2.00. Spon & Chamberlain, 123 

iberty St., New York, N. Y. 


SKIRT DANCER—Foretells the weather; 
mailed, 25 cents. Seebach, Peru, Ill. 


BALLOONS, AIRSHIPS, FLYING MA- 
chines, kites. Illustrated booklets, 15 cents. 
Aeronautical World, Glenville, Ohio. 


WANTED-—Stock of general hardware in ex- 
change for farm in Northwestern Iowa. A 
fine piece of ge well improved. Address, 
Lock Box 433, land, Ills. 


GENUINE UNITED STATES Copper Half 
Cents coined before 1829. Valuable as relics; 
useful as watch charms; 75 cents each. 8 for 
$2; postpaid. James Earl McDowell, Tomga- 
noxie, Kansas. 


AN EASY AND QUICK way for engraving 
or marking tools with a name on steel, cop- 
per, zine, ete. Complete kit, 25 cents. J. A. 
Reanchamp Co., Room 10 Charter Oak Bldg., 
Wartford, Conn. 


LET ME SELL YOUR PATENT. I HAVE 
RUYERS WAITING. CHARLES A. SCOTT, 
GRANITE BLDG., ROCHESTER, N. Y. 


$5,000 WILL BUY a beautiful home in 
Southern California, set to fruit and paying 
from 15 to 20 per cent. on the investment. 
English walnut, orange and lemon _ groves. 
Mild winters, cool summers, fine roads, good 
schools and churches. Write to Randal?, 
Morse & Co., Santa Ana, Calif. 
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